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fC\. JI Judging from the requests received 
from farmers throughout the state to 
have their names put on the mailing list 
for the South Dakota Farm and Home 
Research, this publication appears to be 
meeting a need for current facts on re-
search. Each issue carries progres~ re-
ports of the Station's research that are of 
interest to farm operators and owners. 
During the summer season the South 
D akota State College Experiment Sta-
tion was host to experiment station di-
rectors from the 12 north central states, 
who were meeting here for their sum-
mer conference. During their stay they 
had the opportunity of observing our 
farm and ranch agriculture and of view-
ing the many natural resources of the 
state. 
All records for attendance at the Field 
Days held annually by the Experiment 
Station were broken this summer, both 
at the substations and at the main sta-
tion. More than 1,000 farmers attended 
the Agronomy Field Day held Septem-
ber 14 at the State College Experiment 
Station. In the picture on the cover page 
of this issue one may see about one-tenth 
of the Field Day crowd listening to a 
discussion of adaptable varieties of corn 
for South Dakota. This interest on the 
part of the farmers is a great inspiration 
to those of us who are engaged in re-
search work. 
Cordially, 
Director 
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That's U. J. Norgaard, extension agronomist, 
in the picture, discussing the merits of different 
hybrid corn varieties with a progressive group 
of farmers at the Agronomy Field Day. 
By the looks of the crowd, they're all alert to 
get the latest information, take it home and try 
it out for better crops and more profits. On top 
of that, they are having a good time basking in 
a warm September sun, in company with 1000 
other up and coming farmers who are there to 
get ideas too. 
U. J. had some information on what to do if 
a hard frost catches the corn before it matures. 
We've included some of his ideas in the article 
on the back cover of this issue. 
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By J.E. GRAFIU 
SOUTH D KOTA grows a larget ·atre-age of rye than any other statf Sev-
eral factors are responsible for this . 
First, the farmers want a fall-sown 
crop, and in many areas of the state 
winter wheat is not hardy enough. 
Second, rye is one of the surest pro-
ducing crops under South Dakota 
conditions. It is an excellent weed 
"fighter," makes good pasture and 
also functions as a winter cover crop. 
Although'rye can be grown on soils of 
low fertility, it is not a "poor land" 
crop, and in order to produce a profit-
able crop, it should be grown on good 
soil in a well-managed rotation. 
Where the soil fertility is high, yields 
of 30 or 40 bushels to the acre are not 
uncommon. 
Rye differs from other small grains 
Harvesting a field of Pierre rye on one of the increase plots at State College, Brookings. 
in one important aspect. It is cross-
pollinated. Therefore, special care 
needs to be taken to keep a variety or 
strain isolated to prevent pollination 
by other rye. One of the main reasons 
for the release of Pierre was to make 
available a winter-hardy variety of 
known origin. 
Other Adapted Varieties Lost 
One of the first adapted varieties to 
be grown in this area was D akold 
which originated at the North D ako-
ta Agricultural Experiment Station 
in 1902. Dakold was evolved by a pro-
cess of natural selection. Another vari-
ety, Advance, was developed by selec-
tion from "Dean" ( a variety similar to 
Swedish) at the substation at High-
more, South Dakota, and was released 
in 1911. Both Dakold and Advance 
have become lost through contamina-
tion with other varieties. 
Recently in 1945, a variety called 
"Emerald" was released by the Min-
nesota Agricultural Experiment Sta-
tion. This variety performed well in 
some areas of South D akota, but oc-
casionally wili show appreciable win-
ter-killing in the northern part of this 
state. 
Pierre Rye Composite of 16 
Inbred Lines 
( 
Pierre rye is the result of a compos-
ite of 16 inbred lines isolated from a 
population of Dakold and Swedish 
origin. The inbred lines making up 
the new variety were chosen on the 
basis of superior winterhardiness and 
top-cross yield performance.1 This va-
riety is a synthetic variety in that it is 
made up of inbred lines which were 
then allowed to cross-pollinate. The 
original hybrid vigor has been lost, 
but winterhardiness has been re-
tained. Pierre is expected to outyield 
the better strains of common rye only 
when winter-killing is a factor. 
Pierre Has High Test Weight and 
Is Winter-Hardy 
As an indication of relative winter-
hardiness, Pierre is compared with 
D akold and Emerald in Table 1. It 
should be mentioned that the Dakol 
used in these comparisons is of u 
known origin, since the original 
strain has become mixed with other 
rye varieties through cross-pollination. 
1Top cross is a term invented by the corn breeders to 
describe a progeny test of an inbred line crossed with 
an open-pollinated variety. 
Table 1. Winter Survival Percentages for Pierre and Two Other Varieties at 
Three Locations in South Dakota 
Brookings 
1946 
% 
Pierre ________ ______ ____ __________ l 00 
Emerald ___ __ ___________________ l 00 
Dakold ----------· _______________ l 00 
Highmore 
1947 
% 
90 
70 
80 
Pierre _____________________________________________ _ 95 
Emerald __________________________________________ 90 
Dakold ______________________________ __ __________ __ 90 
Eureka 
Pierre ________________________________ __ ______ __ ____ 80 
Emerald _____ ______________ · __ ___________________ _70 
Dakold ___________________________________________ -55 
1Did not emerge clue to fall clrourh. 
2 
1948 
% 
100 
95 
95 
90 
60 
75 
50 
5 
15 
1949 
% 
100 
100 
100 
95 
90 
95 
1950 
% 
100 
100 
100 
100 
·100 
100 
100 
90 
95 
I 
Table 2. Yield Comparisons in Bushels per Acre of Pierre With Two Other 
Varieties at Three Locations in South Dakota 
Variety 
Brookings 
1946-50 
Highmore 
194i-50 
Eureka 
1947-49 
Pierre _______ ' -------------------------------------41.7 1 18.F 15 .23 
Emerald __ ______ _____________ ___ __ ________________ 41 _9 17.2 13.9 
Dakold ___________________________________________ .39. 7 I 7.6 10.4 
L<.:ast significant difference _____ _______ 1.7 1.6 2.0 
1Fo•tr- ycar average because of hail damage in 1947. 
~Three-year ave rage due to fa ll drouth in 1949. 
!1]950 da ta not avai lab le at time of publication. 
Table 3. The Stability of Yield of Pierre and Emerald in Respect to Dakold 
Station and Variety 1946 1947 
Brookings 
Pierre ______________ + 1 
Emerald ________ 0 
Dakold ____________ 0 
Highmore 
Pierre ---------------------------------- 0 
Emerald ---- -------------------------- 0 
Dakold ------ -------------------------- 0 
Eureka 
Pierre ----------------------------------+ 
Emerald ------------------- ·----------+ 
Dakold -------------------------------- 0 
1948 
+ 
+ 
0 
0 
0 
0 
+ 
0 
0 
1949 1950 Av.~ 
0 0 + 
0 0 + 
0 0 0 
0 0 
0 0 
0 0 
+ + 
0 + 
0 0 
0 = no statisticall y significant increase over Dakold ; + = a significant increase; - = a significant decrease. 
2Destroyed by hai l. 
'
1Failed to emerge in fall due to drouth . 
4From averages in Table 2. 
~1950 data not avai lable at time of publicat ion. 
Average yields are given in Table 2. 
Since yielding ability cannot be meas-
ured with absolute accuracy, small dif-
ferences in yield are not important. 
Unless the difference in yield exceeds 
the "least significant difference" given 
in the table, little emphasis should be 
placed on the superiority of one vari-
ety over the other.· 
The stability of yield given in Table 
3 shows how Pierre performed in re-
spect to Dakold. A plus mark indi-
cates a significantly higher yield in a 
given year. It will be noted that at Eu-
reka, where winterhardiness is very 
important, Pierre exceeded the so-
called Dakold strain, one of the most 
3 
winter-hardy strains, by a significant 
difference for the three years for 
which data are available. 
In addition to having superior win-
ter hardiness, Pierre has a high test 
weight, exceeding the better of the 
two other varieties by an average of 
1 ½ pounds per bushel. 
Availability of Seed 
Over 4,000 bushels of Pierre rye 
were released to the County Crop Im-
provement Associations in the fall of 
1950. Certified seed will be distributed 
by these associations in July or Au-
gust of 1951. (Project 25. Leader : J. E. 
Grafius, Agronomy Department.) 
/11~ 
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A GOOD FEED 
FOR SWINE 
By R. F. W1LSO 
were fed Norghum as the only grain 
in the ration, with one lot receiving 
ground sorghum and the other whole 
sorghum. They were compared to an-
other lot containing a like number of 
pigs which received shelled yellow 
corn as the only grain. Test weights 
on the grains were: corn, 53.5 pounds 
per bushel and sorghum, 54 pounds 
per bushel. Each lot received, free 
choice, a protein supplement consist-
ing of two parts tankage, one part oy-
bean oilmeal, and one part dehydrated 
alfalfa meal. One pound of vitamin 
A and D oil (lOOOA-400 D) was added 
to each 400 pounds of protein supple-
ment. Each lot also received, free 
. choice, a mineral mixture consisting 
of two parts steamed bonemeal, two 
parts ground limestone, and one part 
iodized salt. 
The results of this trial are given in 
the table. 
Pigs fed yellow corn made slightly 
less average daily gain, thus requirin 
a little longer time to reach market 
weight, than did the pigs fed either 
the ground Norghum or the whole 
Norghum. In terms of feed required 
per hundred pounds of gain, the corn-
fed pigs required lightly less feed 
than did those fed the ground or the 
whole Norghum. 
Norghum sorghum, either ground 
or whole, was fully as palatable as the 
shelled yellow corn since the pigs in 
all lots ate similar amounts of the 
I CREASI re INTEREST in Norghum grams. sorghum as a grain crop has raised Should Norghum Be Fed Whole 
the question as to its value as a live- or Ground When Self-fed? 
stock feed . With this in mind a trial When the ground Norghum and 
was conducted with growing-fatten- the whole Norghum lots are com-
ing pigs at the South D akota Agricul- pared ( see table) it can be seen that it 
tural Experiment Station during the did not pay to grind the orghum for 
winter and early spring of 1950. these growing-fattening pigs. The 
Two lots of 10 weanling pigs each average daily gain, the average 
4 
( 
Norghum Equal to Corn in Feed Value for Swine 
Items Compared 
Lot I 
Shelled 
yellow 
corn 
Number of pigs ------------------------------------------ 10 
Average number days on feed per pig ___ ___ 103.0 
Average initial weight per pig, lbs. ____________ 55 .2 
Average final weight pe-r pig, lbs. ___________ 224.4 
Average total ga in per pig, lbs. _______________ ___ 169 .2 
Average daily gain per pig, lbs. __ ________ ______ 1.64 
Feed consumed per pig: 
Average daily grain , lbs. ---------------------------- 5.81 
Average daily protein supplement, lbs. ____ __ .70 
Average daily mineral, lbs. ______ ___ _______________ .06 
Average dail y feed, lbs. ----------------·------------- 6.57 
Feed consumed per 100 lbs. of gain: 
Shelled corn, I bs. ------------------------------------ ___ .3 5 4 .3 
Norghum sorg hum (ground), lbs. __ ____ _____ _ 
Norghum sorghum (whole), lbs. _____________ _ 
Protein supplement, lbs. ---------------------------- 43.0 
Mineral mixture, lbs. ---------------------------------- 3.7 
Total, lbs. -------------------------------------------------401.0 
Lot II 
Ground 
Norghnm 
sorghum 
10 
99 .0 
55.8 
224.9 
169. 1 
1.71 
6.11 
.78 
.06 
6.95 
357.5 
45 .8 
3.7 
407 .0 
Lot III 
Whole 
Norghum 
sorghum 
10 
95 .5 
56.l 
224 .4 
168.3 
1.76 
6.25 
.86 
.05 
7.1 6 
354.7 
49.1 
2.7 
406.5 
amount of sorghum eaten per day, 
and the feed consumed per hundred-
weight of gain were nearly equal for 
the two lots. Since the average 
amount of sorghum eaten per day in 
the two lots was about the same, the 
whole Norghum was as palatabl-e as 
the ground Norghum. The grain was 
ground to a medium fineness. 
A considerable number of whole 
and cracked kernels passed through 
the pigs undigested. Apparently this 
had little effect on either the rate of 
meant that the pigs could root some of 
the grain out on to the ground. This 
difficulty in keeping whole Norghum 
in a self-feeder is due largely to the 
fact that the Norghum kernels are 
round and rather smooth. Conse-
quently, whole Norghum ~hould be 
fed in a fairly tight feeder; otherwise 
considerable waste may result, · espe-
cially when the feeding is done out-
side during the winter. 
gain or the economy of gain. 
In this trial Norghum compared 
very favorably with corn, in fact so 
much so that on the basis of the grain 
plus protein supplement required per 
Self-feeding Norghum 100 pounds gain, the ground Nor-
Ground Norghum, when fed in a ghum had an approximate feed value 
self-feeder, "fed down" in a manner of 98.S percent that of corn, and the 
similar to that of any other ground whole Norghum, 98.4 percent. It ex-
feed. However, with the whole Nor- celled corn slightly in daily gains pro-
ghum in the self-feeder, it tended to duced per pig. It is anticipated that a 
run down into the feeding cups similar trial will be conducted again 
much easier than did shelled corn. In this fall and winter. (Project 85 S. 
fact, some difficulty was encountered Leaders: R. F. Wilson, Turner 
in shutting the feeder down enough Wright, Hugh Barnett, Animal Hus-
to prevent the cups from completely bandry Department; A. L. Moxon, 
filling up. Of course full feeding cups Chemistry Department.) 
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When the population totals are considered by counties, 48 counties show a decrease and 20 counties 
indicate an increase. However, 6 of these 20 counties showed only nominal increases in population. 
A s IN MOST Midwestern and Great Plains states, a decided popula-
tion trend from farm to city has taken 
place in the last 10 years, according to 
preliminary returns from the 1950 
census. While this decennial trend be-
tween 1940-50 is ·more pronounced 
than usual, it really had its beginning 
as far back as 1920 and has a direct 
bearing on the South D akota school 
6 
district situation as it is at present. 
During the past 32 years (1918-
1950) a closed rural school movement 
has set in paralleling rather closely the 
rural farm population trend. Actually 
there is a "lag" of one decade. The 
peak number (5902) of common 
schools was reached in the state in 
1918. Since that time an average of 87 
rural schools per year, or a total of 
2790, have closed their doors to pupils. 
Because of the continued farm to 
city trends as shown by the 1950 pre-
liminary census, it seems unlikely that 
either the decline of rural school pu-
pils or the closing of rural schools will 
change in the near future. These ten-
dencies indicate the desirability of 
merging the smaller rural school dis-
tricts now maintaining their own high 
schools into larger school district sys-
tems. 
Farm to City Trends 
While the totals by counties are not 
final as yet, out of 68 South Dakota 
counties, 48 showed a net decrease in 
population and 20 other counties indi-
cated an increase (Fig. 1 ). However, 
six of this last group showed only 
nominal increases, as the average 
amount gained in each county was 
considerably less than 100, which 
made the seeming "gains" statistically 
unimportant. The question then 
arises, why have the 14 remaining 
counties made substantial increases? 
County totals are meaningful only 
when considered in terms of which 
cities, towns, or other smaller places, 
are involved. An illustration of this 
point may be found in Brown county 
which gained 2,867 in population be-
tween 1940 and 1950. Two towns, in 
this county, Aberdeen and Groton, 
gained considerably while other 
smaller towns and open country lost 
quite heavily. The county total, there-
fore, when used alone would be mis-
leading as to what actually happened. 
The net difference between the places 
which gained and lost within the 
county, is the most important infor-
mation to be considered. 
What Makes South Dakota 
Cities Gain 
There seem to be four main reasons 
why large gains have been made in 
the urban centers and the remaining 
rural groups have lost. The six largest 
cities in the state (Sioux Falls, Rapid 
City, Aberdeen, Huron, Watertown 
and Mitchell) have increased mainly 
because of natural business growth. 
Also stimulating growth are the 
reclamation projects, where they are 
well advanced in their development. 
Huron, and the smaller urban centers, 
such as Pierre, Hot Springs and Belle 
Fourche have been influenced by rec-
lamation development. 
A third factor that may be noted is 
that of the tourists' influx into South 
Dakota. The towns which have espe-
cially felt the impact of tourists' busi-
ness have been those in the Black 
Hills, such as Rapid City, Hot 
Springs, Sturgis, Custer and Belle 
Fourche. Naturally, some of the 
Consolidated schools give opportunities for cooperative work and more up-to-date equipment 
Table 1. Total Rural and Urban Population in South Dakota, 1920-1950 
State Urban Total Rural Total Rural-farm Rural non-farm 
Year Total 
1920 ---- 636,547 
1930 ---- 692,849 
1940 ---- 642,96 1 
1950 ---· 650,029 
Number 
101 ,872 
130,907 
158,087 
217 ,060 
Percent 
16.0 
18.9 
24.6 
33.5 
Number Percent 
534,675 84.0 
651,942 81.1 
484,874 75.4 
431 ,188 15 6.6 
Number Percent Number Percent 
361,886 56.9 172,789 27.1 
389,431 65.2 172,511 24 .9 
307,142 47 .8 177,732 27.6 
298,749 46.2 132,439 20.5 
Table 2. County-Seat Towns 
County- County-seat 
Cities or towns seat towns 1950 1940 Census increase Percent increase 
Classified by size towns increased census census or decrca e or decrease 
10,000 or over ________ 6 6 135,778 103,784 +31,994 +30.8 
2,500-9,999 __________ 15 14 63,660 52,414 +11 ,246 +21.s 
1,000--2,499 __________ 19 13 27,437 24,933 + 2,504 +10.0 
400-999 __ __ ____________ 19 10 13,292 12,509 + 783 + 6.3 Below 400 __ ______________ 8 0 1,799 2,273 474 -19.2 
Totals ____ ____ ______________ 67 43 241 ,966 195,913 46,053* 
•Net census increase by town groups; + ind ica tes increase ; - indica tes decrease. 
towns located on the Federal and 
State highways have also shared 
somewhat from the influence of tour-
ist trade. 
Still another factor is the counting 
of what has heretofore been looked 
upon as non-resident students en-
rolled in the colleges and universities. 
The state's total in 1940 was 642,-
961 (Table 1). By 1950 this total had 
increased to 650,029. The urban part 
of the state total had increased from 
24.6 percent to 33.5 percent, while the 
rural group with its two subgroups 
had decreased from 75.4 percent to 
66.6 percent. 
Considering population trends for 
the state as a whole, they represent 
mostly shifts in population away from 
48 decreasing rural counties and the 6 
counties which had only nominal in-
creases, in contrast with the 14 coun-
ties where urban growth has been 
notable. 
Tendency Toward Urbanization 
This trend toward increased urban-
ization implies a greater need for con-
8 
solidation of town and country school 
districts. As urban centers increase 
their proportion of the total popula-
tion and the rural areas decrease, it 
becomes more and more difficult for 
the latter to build and operate a high 
school system that will be adequate 
for the changing times. Out of 90 con-
solidated school districts which once 
existed, mostly in the open country or 
small towns, only 61 now remain as 
"going concerns." 
According to census definition, the 
urban group includes only those cities 
and towns of 2,500 population and 
over, while the rural group covers all 
places under 2,500. Narrowing the 
category of "rural" down to its two 
subgroups, it includes rural farmers 
who make their living on the soil, and 
a second group known as rural non-
farmers, who make their living in 
town but reside in the open country. 
This rural non-farm group is increas-
ing rapidly east of the Mississippi 
River and now is expanding west-
Continued on page 21 
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The stunting effect of 
Mosaic disease on differ-
ent kinds of wheat. (1) 
hard red spring wheat 
(2) durum wheat, and 
(3) winter wheat. Plants 
on the left are healthy, 
and on the right, diseased. 
Note ~tun ting and smaller 
number of heads on the 
diseased plants at right. 
MOSAIC DISEASE 
By Jott T. SLYKHUis 
A EW ME TACE to wheat produc-tion has been recognized recently 
in South D akota. In 1949 a erious 
disease called mosaic was detected for 
the first time in several fields of winter 
and spring wheat in the south central 
section of the state. Although this dis-
MENACES 
ease has probably been present in In Souih Dakoia 
South Dakota for a number of years, 
it remained undetected because its 
symptoms are so easily mistaken for shrivelled kernels. In severe cases it 
the effects of certain other adverse may kill the plants before they head. 
crop conditions. A similar disease of Where Mosaic Was Found 
wheat has been recognized in Nebras- Surveys during the summer of 1950 
ka and Kansas where it has caused showed that this virus disease of 
severe losses in yield, especially in wheat was present in the southern, 
1949. eastern, and northeastern sections of 
Wheat mosaic is caused by a virus South Dakota. In some areas in the 
and gets its name from the yellow south central region nearly every 
flecks or treak which it produces in wheat field contained plants infected 
the leaves, giving them a mottled or with this disease. The most seriously 
mosaic appearance. It causes stunting affected fields of both winter and 
of the plants, reduced seed set, and sprino wheat were found in Bennett, 
9 
Gregory, Lyman, Pennington and 
Tripp counties. Only mild infections 
occurred in the eastern parts of the 
state. These were in widely scattered 
localities and mainly in the latest 
planted spring wheat fields. 
Damage Caused by Mosaic 
Although infection was so light in 
many of the fields observed that losses 
would not be noticeable, other fields 
were so severely damaged that the dis-
ease has been credited with losses up 
to 65 percent of the grain yield. How-
ever, such losses did not occur over 
large areas but in individual fields, 
while other fields a short distance 
away frequently suffered only light 
infection. It is apparent that the 
spread and destructiveness of the dis-
ease may be greatly influenced by 
local conditions. 
How to Recognize Mosaic 
The fir~t signs of the disease on 
wheat are a yellowish-green streaking 
or mottling in the young green leaves. 
At first these symptoms are difficult to 
see, but they become more yellow-to-
white in color and increase in size 
until almost the entire leaf may lose 
its green color and die. Some of the 
stools may die, and in some cases the 
entire plant may be killed. Infected 
plants may be stunted, or as is com-
monly the case, the main stools may 
grow to normal height while the 
others may be stunted. Severely affect-
ed stools often do not produce heads. 
When heads are produced they often 
are short with no seeds, or with a few 
shrivelled kernels. Less severely.affect-
ed plants may show the mosaic symp-
toms on the green leaves but little or 
no stunting or reduction in seed yield 
or quality. 
Since other factors such as insects, 
adverse soil and weather conditions 
can cause symptoms that may be diffi-
cult to distinguish from the effects of 
mosaic on the plant, it is often neces-
sary to perform inoculation tests in 
the greenhouse to determine whether 
the disease is present. 
No Resistant Varieties Known 
Experiments performed both in the 
greenhouse and in the field have 
shown that all of the varieties of win-
ter, hard red spring and durum 
wheats grown in South Dakota can be 
damaged by this disease. The spring 
wheat varieties, especially the durums, 
are more severely damaged than the 
winter wheat varieties. 
Barley and oats can become mildly 
infected with wheat mosaic, but they 
do not appear to be seriously damaged 
by the disease. This virus disease of 
wheat, which is present in South Da-
kota does not appear to infect rye. 
How Plants Become Infected 
It is not definitely known how mo-
saic spreads under field conditions. 
There are indications that certain in-
sects may spread it from other infect-
ed wheat plants and, possibly, certain 
grasses. 
Greenhouse experiments have 
shown that plants may become infect-
ed with mosaic at any time after emer-
gence until heading, but that they be-
come infected most readily from the 
three-leaf to the jointing stage. The 
younger the plants are when they be-
come infected the more severely they 
will be damaged. 
Under field conditions the new win-
ter wheat crop can become infected 
during the early fall and during the 
10 
av, rt 
8E AOL ( 0 
F'ALL A tV( A 
o••• 
0 INFECTED SPRING WHEAT f'IELDS 
• INFECTED WINTER WHEAT f'IELDS 
Location of the fields in which mosaic disease of wheat was observed' in the summer of 1950. Infec-
tion varied from a trace to 100 percent, even between fields that were only a short distance apart. 
following spring and summer. Spring 
wheat can become infected during the 
late spring and summer. 
This virus disease apparently does 
not survive in dead or decaying crop 
material, but it can and does survive 
the winter in living wheat plants that 
become infected during the fall. 
Throughout the following spring and 
summer the disease can spread to 
other winter and spring wheat plants, 
and probably to certain weeds. As the 
wheat crop matures the virus in the 
plants loses its infective power, and it 
appears that weeds and young volun-
teer wheat plants harbor the disease 
until the new winter wheat crop 
emerges. 
Under field conditions heavy infec-
tions have occurred in winter wheat 
when the new crop was sown near a 
weedy field that had just grown a 
heavily infected crop of wheat. How-
ever, it appears that volunteer wheat 
following a heavily infected crop 
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may escape abundant infection if all 
living wheat and weeds were killed 
by a thorough cultivation after the in-
fected crop is harvested. The only 
heavily infected crops of spring 
wheat observed in 1950 were located . 
near infected winter wheat fields. 
Winter wheat appears to become 
more heavily infected when sown in 
August or early September than when 
sown later, while spring wheat, on 
the other hand, becomes more heavily 
infected, and more damage occurs 
when it is sown very late in the spring. 
These relationships between the dates 
of seeding and amount of infection 
correlate with the period of most ac-
tive spread, which in 1950 was late 
spring, summer and early fall. 
Control Measures 
More must be learned about wheat 
mosaic by means of further field, 
greenhouse and laboratory experi-
Continued on page 24 
SI CE MOST FEEDER CATTLE and sheep are sold to livestock feeders in the 
Corn Belt region, South Dakota farm-
ers and ranchers have to compete with 
producers from other areas in selling 
their livestock. In these markets, qual-
ity and price are the most important 
factors in determining this competi-
tive position. In order to compete on 
equal terms, the South D akota pro-
ducer must be able to deliver his live-
stock to the Corn Belt feeders at the 
same price and in the same condition 
during loading and unloading, and 
the conditions at various feed-rest 
stops. The time in transit was also re-
corded, with special attention being 
paid to the railroads' methods of rout-
ing the shipments. The observer tra v-
elled as the shipper's representative, 
but did not in any way interfere with 
the handling of the shipments. 
Dependability of Train Schedules 
Important to Shippers 
as the livestock from other states. Ef- The first problem facing the live-
ficiency and cost of transportation stock shipper is the availability of cars 
from farm or ranch to the feed lots are when shipments are planned. Closely 
therefore of vital importance to live- connected with this problem is the de-
stock producers. pendability of the railroads' schedules 
To gain information about the for arrival and departure of trains, 
methods in which livestock is handled which is of particular importance to 
by the railroads, four case studies of shippers who are served by branch 
livestock shipments were made by the lines. On some branch lines no defi-
Department of Agricultural Econom- nite train schedules are set, and when 
ics at the South Dakota Experiment such schedules are used, they are often 
Station. In these case studies, cattle not observed. This often causes the 
and lamb shipments were followed shipper to load his stock several hours 
through from ranches to the feedlots. before departure. Thus, in one in-
A representative of the Experiment stance, the shipper was informed that 
Station accompanied the shipments to the train would depart at 12 p.m.; but 
observe the weighing, the handling it did not leave before 10 :50 the next 
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-...ttle and 
BY OTTAR NERVIK 
More Efficient Methods of Handling 
Livestock During Transportation Will 
Help Increase Returns to the Producer. 
morning, a delay of nearly 11 hours. 
In none of the cases did the shipper re-
ceive information about the actual 
time of departure before loading. On 
the main lines, train schedules are 
more closely observed, although trains 
in these case studies sometimes were 
behind schedules. 
Poor Routing Prolongs Time 
in Transit 
Efficient routing is of great impor-
tance for shipments from the range 
areas of South Dakota to midwestern 
markets. Inefficient routing, which 
prolongs the time in transit, leads to 
greater losses through shrinkage, and 
may add to the number of feed and 
rest stops which are necessary under 
the 28-hour law for interstate ship-
ments of livestock. 
Unfortunately, connections from 
branch lines to main-line trains are 
often poor, causing considerable de-
lays which make it necessary to un-
load Ii vestock for feed and rest stops 
only a few hours after the cars have 
left the point of origin. Thus, a ship-
ment leaving Hermosa, South Dako-
ta, at 2 :50 a.m., arriving in Chadron, 
Nebraska, at 7 a.m., was unloaded for 
a feed and rest stop at Chadron. It did 
not leave Chadron before 7 :45 p.m. 
that day. Similarly, a shipment leav-
ing Buffalo Gap at 10 :50 a.m. arrived 
in Rapid City at 2 :45 p.m., where it 
was unloaded for a feed and rest stop, 
leaving 11 hours later. Since the dis-
tance from Buffalo Gap to Rapid City 
is only about 50 miles, the 15 hours 
which passed before the cars could 
leave Rapid City seems excessive. In 
this instance the service was slow on 
the main line als@, making it neces-
sary to have another feed-rest stop at 
Huron. 
Poor connections with main-line 
trains are no new problem to livestock 
shippers. Unfortunately, no improve-
ments in this situation are in sight; in 
fact, it is possible that the situation 
may become worse. Many railroads 
are in the process of changing from 
steam engines to diesel engines which 
have greater power and are able to 
pull longer trains. The trend towards 
heavier motive power and longer 
trains may cause delays while cars are 
held in terminals to make up the long-
er trains. This may penalize livestock 
shippers on branch lines but the serv-
ice on the main lines should be im-
proved. 
Time in Transit Excessive 
In all of the shipments traced, the 
time in transit seemed excessive, most-
ly because of delays. One extreme ex-
ample was presented by the previously 
mentioned shipment of calves from 
Buffalo Gap, South Dakota, to Slay-
ton, Minnesota, a distance of 465 
miles. The total time in transit on this 
shipment was 60 hours and 30 min-
utes, which gives an average speed of 
less than 8 miles per hour. The net op-
erating time was 27 hours and 35 min-
utes, while major delays and feed-rest 
stops accounted for the remaining 32 
hours and 55 minutes. 
In another shipment of lambs to 
South Milford, Indiana, the railroad 
company planned to take the cars 30 
miles past their destination to be 
shipped back the next day. This 
would have added another 24 hours to 
the time in transit, but fortunately the 
local feeder heard that the cars were 
arriving and had the routing'changed. 
On the whole it seemed that the 
number of feed-rest stops could have 
been considerably reduced by more 
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efficient routing. This conclusion is 
supported by similar studies made by 
other states participating in this re-
search. The problem is of particular 
importance for shipments moving 
east through Chicago. The Western 
lines terminate at Chicago, and cars 
have to be transferred to other rail-
roads. This is done by a separate rail-
road, The Indiana Harbor Belt line, 
which assembles cars for such trans-
fers between railroad terminals. Con-
siderable time is lost while cars are as-
sembled, which often makes it neces-
sary to unload livestock for feed and 
rest stops at Calumet yards near Chi-
cago. Since additional time is used in 
assembling cars at the stockyards for 
transfer to the eastern railroads, de-
lays at Chicago are often substantial. 
Conditions at Feed and Rest 
Stops Vary 
The conditions at feed and rest 
stops varied considerably. Some were 
entirely satisfactory, providing good 
pens with ample space and furnishing 
good quality hay. In others the condi-
tions were less satisfactory. This was 
particularly true at a stop made in 
Norfolk, Nebraska. Here four cars of 
range lambs were unloaded into hog 
pens which were only 16 x 32 feet in 
size. Because of the crowded condi-
tions, the lambs could not bed down, 
nor could they reach the water 
troughs. Each deck of lambs was fed 
half a bushel of corn of which none 
was eaten. Consequently these lambs 
were without feed and water from 
Chadron to Calumet yards, a period of 
over 85 hours. At Calumet the hay fed 
was of such inferior quality that very 
little of it was eaten, even though the 
lambs were very hungry. 
In all other feed and rest stops visit-
ed good quality hay was furnished. 
However, at one stockyard one of the 
two pens used had no water. At this 
yard the buyer was charged for 200 
pounds of hay per car, all of which 
had been eaten within an hour, sug-
gesting that it might have been advan-
tageous to have fed more than 200 
pounds. The pens at this place were 
wet and muddy and did not seem to 
have sufficient drainage. At another 
feed and rest stop, 18 lambs broke 
through a defective fence, but fortu-
nately were recovered by a neighbor-
ing farmer. 
The railroads seemed somewhat lax 
in their observance of the 28-hour law 
on feed and rest stops. The time, in all 
cases, was calculated from the time of 
departure to arrival at feed and rest 
stations. In many instances there is a 
considerable interval between load-
ing and departure, and similarly be-
tween arrival at feed and rest stops 
and unloading. 
This is illustrated by the following 
table of feed and rest stops in the ship-
ment of lambs from Hermosa to 
South Milford, Indiana: 
Time Interval Spent in and Between Rest Stops in Shipments of Lambs 
Hours 
From loading 
to unloading In pens In pens Total 
Place in feed pens but not fed after reeding time in pens 
Chadron, Nebr. ----------------------------------------------18 
Norfolk, Nebr. -------------------------------------------- 3 0 
Proviso-Cal um et, II linois -----· ______________________ .-3 9 
South Milford, Ind. (destination) ________________ 5 
15 
12 ½ 
½ 
4½ 
5 
4½ 
5½ 
17½ 
5 
At Chadron the lambs were held in 
the cars for -nearly 4 hours before un-
loading and 3 hours after reloading. 
At Norfolk the lambs were kept in 
the pens 12 ½ hours before feeding 
and were loaded back in the cars 5 
hours before departure. The long 
delay before unloading at Calumet 
was caused by slow service on the 
transferring line from Proviso to Cal-
umet, a distance of about 30 miles. 
Another factor which causes con-
siderable loss to shippers is the han-
dling of cars which do not make direct 
connections with through trains. If a 
feed and rest stop is not required, such 
cars frequently are not unloaded, and 
the livestock may be left in the cars for 
several hours. Thus, four carloads of 
cattle and lambs at one station arrived 
at 7 o'clock in the morning when the 
temperature was 32° and were left 
standing on the tracks all day in the 
sun in a temperature which rose to 
85° during the day. Such handling ex-
poses livestock to colds and shipping 
fever. 
Variation in Rates for Feed 
and Handling 
The charges for feed and handling 
vary to a considerable degree at differ-
ent stockyards. Few of them give 
shippers a full account of the various 
charges made. Thus, the shipper has 
to accept the bills presented to him by 
the railroads without being able to 
evaluate the rates charged. An exam-
ple of the variation in rates among 
different yards is given by the table 
below of the charges made at feed 
and rest stops in a shipment of four 
cars of lambs: 
Charges Made at Feed and Rest Stops in Shipment of Lambs 
Chadron, Nebraska Price Norfolk, Nebraska Price Calumet, Illinois Price 
800 lbs. of alfalfa ________ $17.00 4 bu. of corn _______________ $ 12.00 800 lbs. of alfalfa ____ ____ $20.00 
Feeding and watering __ 7 .1 6 
Unloading and loading 5.52 
Feeding and handling __ 6.64 Service charges __ __________ __ 3.96 
Total ___ ____ __ ______________ $29.68 Total ----------------------· $18.64 Total ________ __ _____________ $23 .96 
Sustaining Rations in Transit in Livestock Shipments 
Type of Livestock 
At first 
feeding station 
At second and 
subsequent feeding stations 
Cattle and beef types of range calves ____ __ ______ ____ ___ 200 lbs. of hay 300 lbs. of hay 
300 lbs. of hay 
150 lbs. of hay 
(for each car) 
Sheep and goats (for each deck) _______ _____ _____________ 200 lbs. of hay 
Lambs and kids (for each deck) _________________________ 100 lbs. of hay 
According to a statement of policy 
dated September 23, 1949, by the Sec-
retary of Agriculture, the amounts of 
feed considered as sustaining rations 
in transit are those given in the table 
above. 
Shrinkage Most Important Item 
in Total Shipping Costs 
The case studies were too few 111 
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numbers to furnish valuable data 
about shrinkage losses. The figures 
for shrinkage on these cases varied 
from 6.8 percent for a shipment of 
calves which covered a distance of 
465 miles to 12.2 percent for a ship-
ment of yearling steers which covered 
about 750 miles. These figures are 
somewhat misleading because the 
stock in all cases had been off feed 
and water before weighing at origin. 
Thus a considerable shrinkage had al-
ready occurred before the first weights 
were taken. However, shrinkage still 
remains the most important element 
in total shipping costs. In these cases it 
varied from 69 to 80 percent of the 
total transportation costs. It is, there-
fore, of great importance to livestock 
shippers that serious efforts are made 
to reduce such losses in transit . 
The importance of the losses 
through shrinkage is shown in the 
following tables of transportation 
costs: 
Cost of Transportation for Lambs from Hermosa, S. Dak. to South Milford, Ind. 
Based on Loading Weights 
Total ship-
ping costs per Shrinkage 
Freight Feed Cost of Death cwt. (including as percent-
Average price rate costs Percent shrinkage losses shrinkage and age of total 
per cwt. per cwt. per cwt. shrinkage per cwt. per cwt. death losses) shipping costs 
$23.25* $.97 $0.09 11.4 $2.65 .05 $3.76 70.4 
Cost of Transportation for Yearling Steers. Kilgore, Nebr., to Montecello, Iowa. 
Basis Loading Weights 
Total Shrinkage 
Cost of shipping costs per as per-
AYerage Freight Feed Percent shrinkage cwt. (includ- centage of total 
price per cwt. rate per cwt. costs per cwt. shrinkage per cwt. ing shrinkage) shipping costs 
$21.65• $.581 $.026 8.7 $1.883 $2.49 75 .6 
• Prices are based on midpoint for good (500-800 pound) steers, and fo r good to choice Jambs at Omaha, for the 
week in which shipments were made. 
Some of the Problems Can Be Solved 
Some of the problems confronting 
the livestock shipper can be solved 
without greatly added cost. First of 
all, the shipper should be notified 
about the arrival of the cars. This is 
done by some railroads but not by all. 
Another factor which might help is to 
stress that livestock is a perishable 
commodity and should be handled as 
such. There should also be a closer co-
operation between livestock shippers 
and the railroads in devising sched-
ules of train arrivals and departures 
on branch lines, so that the shipper 
knows when his stock is going to be 
forwarded, how it is routed, and 
when it can be expected to arrive at 
destination. 
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The railroads at present are facing 
some difficult long range problems, 
which have carried over from the war 
years. Introduction of diesel engines 
has made it possible to speed up the 
service on the main lines, but may 
cause delays for shippers on branch 
lines because cars are waiting at ter-
minals while the longer trains are as-
sembled. The service could, perhaps, 
be improved by introduction of small-
er units on the branch lines, which 
would give more frequent service 
without greatly added costs. This has 
already been done on some railroads 
in passenger service. (Project 176. 
Leader: Ottar Nervik, Agricultural 
Economics Department.) 
DOES A PAY? 
By EMERY BARTLE The second was whether the extra 
0 l\,rA y DAIRY FARMS in the North feed fed those housed in the cold barn Central States it has been rather costs more, over a period of years, 
common practice to provide only open than a good barn would cost. 
sheds for yearling heifers during the This work has been carried out at 
winter months. It is well known that the South Dakota Experiment Station 
they eat more than heifers kept in during three winter seasons, from No-
warm barns and for this reason some vember 1 to April 1. Since the results 
dairymen believe that they grow more are similar, only those obtained for the 
rapidly. While this may be a very 1949-50 season will be discussed here. 
good practice, there were two ques- The 16 yearling heifers selected for 
tions which could be raised regarding the trial consisted of 8 Holsteins, 2 
it. The first was whether the animals Brown Swiss, 2 Guernseys and 4 Jer-
in the cold shed made as good growth seys. They were divided into two 
and showed as good physical appear- groups of eight which were as nearly 
ance as those housed in a warm barn. alike as possible with respect to breed, 
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Table 1. Results of Housing Heifers in a Cold Barn and in a Warm Barn 
Cold barn Warm barn 
Number of heifers -----------------------------·----------------·------------------- 8 8 
12.0 
11.5 
19.2 
Hay consumed daily per heifer ________________________________________________ l 7 .2 
Hay consumed per pound of gain -------------------------···------------- 27 .0 
Silage consumed per pound of gain ----·----------- ·--------------------· 31.5 
Initial weight (average) ------------------------------------------------------- 625 628 
785 
157 
Final weight ( average) _____________________________________ ___________ __________ 72 1 
Gain in weight _______________________________________________________________________ 96 
Daily weight ga in per heifer (lb.) ------------------------------------------ 0.63 1.03 
25.0 
10.8 
14.6 
Percentage gain in weight _____ _______________ ________________ ____ ____________ l 5 .3 
Percentage gain in height -------------------------------------------------------- 5.6 
Percentage gain in chest circumference ---------------------------------- 6.9 
age and size. One group was placed in 
a warm barn and the other in a cold 
barn. 
The barn referred to as the "cold 
barn" was not as cold as the usual 
open shed. This barn was originally 
built for dairy sires and was equipped 
with steel pens and a concrete floor, 
but had no insulation. The doors were 
kept open at all times except when 
blizzard conditions prevailed. The 
"warm barn" was insulated and was 
also considerably warmer because of 
the larger number of cattle in it. Aver-
age temperatures in the two barns for 
the entire period were 27° F. for the 
cold barn and 41 ° F. for the warm 
barn-or a difference of 14 ° F. How-
ever, the temperature difference was 
considerably greater than this during 
the coldest weather. 
Both groups of heifers were fed 20 
pounds of corn silage per head daily 
and were allowed to consume as 
much brome-alfalfa hay as they de-
sired. No grain or minerals, other 
than block salt, were fed at any time 
during the experiment. On the same 
day of each week the hay was weighed 
and the amount consumed was deter-
mined. The heifers were weighed 
weekly a n d measurements were 
made of heart girth and height at 
withers. 
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Heifers in Cold Barns Eat More 
Gain Less 
Heifers in the cold barn ate 5.2 
pounds more hay per day than those 
in the warm barn (Table 1), but even 
though they ate 43 percent more hay, 
they failed to gain as much. The aver-
age gain for those in the cold barn 
was 96 pounds compared to 157 
pounds for the group in the warm 
barn. These differences were also very 
striking when calculated in terms of 
the pounds of hay consumed per 
pound of gain. Since the amount of 
silage fed was kept the same for each 
group, the differences in pounds of 
silage per pound of gain were some-
what less than for hay. 
The graphs show the effect of tem-
perature changes on the amount of 
hay consumed and the rate of gains in 
weight. ( Gains in chest circumference 
and height were similar to those in 
weight.) About the ninth week of the 
trial the temperature dropped sharply 
and remained at fairly low levels dur-
ing the next 10 weeks. There was a 
marked increase in the amount of hay 
consumed by the heifers in the cold 
barn during this period while those in 
the warm barn did not seem to have 
much increase in appetites. This 
greater amount of hay consumed did 
not show up in greater gains-in fact 
there was a period of three weeks in 
which no gains were made by this 
group while those in the warm barn 
continued to gain at a steady rate. 
Extremes of Temperature Affect 
Amount of Feed Consumed 
A comparison of the temperature 
charts shows a lower temperature in 
the "cold," uninsulated barn and a 
greater variation week by week in 
temperature than in the warm barn. 
These weekly temperatures were ob-
tained by averaging the daily high 
and low readings. It is therefore evi-
dent that the daily fluctuations were 
actually much greater than these 
Preliminary Census Reports 
ward, especially in the more urban-· 
ized sections. 
While the trend toward urbaniza-
tion is increasing in most states 
throughout the nation, it is also true 
that in the larger metropolitan areas, 
there has been a pronounced move-
ment of population in business and 
residential groups into suburban terri-
tories around these large centers rath-
er than locating within the city limits. 
County-seat Towns Growing 
A rather significant trend has taken 
place among the 67 county-seat towns 
in the state which may affect the pro-
posed reorganization of school dis-
tricts (Table 2). Among the six largest 
cities, there has been a total increase 
of 31,994 in population which repre-
sents 30.8 percent increase since the 
1940 census. Within the smaller urban 
places, 15 out of 19 increased a total of 
11,246, or 21.5 percent. Out of 19 
places in the medium-sized groups 
(1,000-2,499), 13 of the 19 cities in-
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charts show. These extremes in tem-
perature may have an important influ-
ence on the amount of feed consumed 
and the rate of gain. 
As was mentioned previously, 
these results are, in general, similar to 
those obtained in the trials carried out 
during the two previous winter sea-
sons. It can be concluded, therefore, 
that yearling dairy heifers will make 
more rapid gains and consume less 
feed when kept in warm barns during 
the winter seasons in South Dakota 
than when housed in open, cold 
sheds. (Project 153. Leader: Emery 
Bartle, Dairy Husbandry Depart-
ment.) 
Continued from page 8 
creased in size, showing a gain of 10 
percent. 
In the so-called minimum-sized 
towns ( 400-999), 10 out of 19 cities in-
creased 6.3 percent. The eight county-
seat towns of below 400 population, 
lost 474 people, showing a decrease of 
19.2 percent. Summarizing, it may be 
noted that within the total of 67 cities 
and towns which are county seats, all 
but the group below 400 have gained. 
County-seat towns may become a log-
ical location for consolidated school 
districts in the future. 
There are now at least 5,000 rural 
elementary school pupils attending 
either independent or consolidated 
schools and nearly 12,000 high school 
pupils. Usually the teaching staff of 
such schools are better qualified, have 
more up-to-date equipment with 
which to work, have a greater choice 
of courses to offer, including voca-
tional training., and a far greater 
chance for socialization. (Project 64. 
Leader: W. F. Kumlien, Rural Soci-
ology Department.) 
(Center) Seedlings grow-
ing in a nursery row to be 
transplanted to -a perma-
nent location. (Bottom) 
Looking down the rows 
of the seedling orchard. 
FRUIT 
(Top left) D 36, a large at-
tractive seedling apple select-
ed for more detailed observa-
tion, which may eventually 
be named and released. 
BREEDING 
Ry S. A. McCRORY 
PROSPECTS are bright for new apple and pear varieties for South Da-
kota. 
One apricot variety was selected in 
1950 from an orchard of 2000 trees. 
With the selecting completed, the 
plants have been removed from this S-
acre apricot orchard, and a golden 
fruit-bearing tree, named Sunshine, 
was released so that it could be plant-
ed in orchards and home gardens 
throughout South Dakota. This is the 
way a quality fruit is developed for 
South Dakota in the fruit breeding 
program conducted at the Experi-
ment Station. 
Fruit Breeding Oldest Active Project 
Shortly after the establishment of 
the Experiment Station, this fruit 
breeding project was started. At that 
time (1895), the varieties of fruit 
available to the public were developed 
for climatic conditions quite different 
from those common to South Dakota. 
As a .result many early plantings 
failed because they lacked the neces-
sary hardiness. To overcome this, a 
plant importation program was start-
ed and a great collection of fruit 
plants was assembled from areas 
where climatic conditions were simi-
lar to our own. Unfortunately, these 
plants were lacking in quality but of-
fered much as breeding stock. To ob-
tain quality, they were crossed with 
high quality fruits. 
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Laboratory technician taking out tubes of pollen 
which have been under refrigeration for a year. 
Exchange of Pollen from Other 
States Aids Breeding Work 
To protect these high-quality plants 
from severe temperatures, they are 
planted in small tubs and moved into 
storage for the winter. More recently 
a cooperative arrangement has per-
mitted an exchange of pollen from 
states where plants can be grown 
without protection. By using air trans-
portation and refrigeration, pollen 
can be carried for a long period. In the 
spring of 1950, apricot pollen that had 
been carried under refrigeration for 
two years was used in crosses with 
hardy Siberian apricots growing in 
the orchard at Brookings. This not 
only reduces cost materially, but offers 
a wider range of varieties for crossing. 
These plants, called seedlings, are 
tested as to their quality, productive-
ness and hardiness in a seedling or-
chard. Unfortunately only a small per-
centage are of a quality good enough 
to be selected, and the remainder are 
pulled out and destroyed. 
Fruit Breeding a Long-Time 
Program 
Many years are required to carry a 
tree from seed to bearing age. Several 
more years are required to properly 
evaluate a selection after it first bears 
fruit. At present, selections are being 
made from an apple seedling planting 
made in 1939. From this, 69 selections 
were made in the 1949 season and 
more are being selected this year. 
These are given a number which is at-
tached to the tree and a written de-
scription is kept as an office record. 
For a second test, these numbered 
selections are grafted and planted 
under orchard conditions for a more 
detailed observation. If they survive 
this, propagating wood is then sup-
plied to commercial nurseries who 
make them available to the public. 
These Apples to Have a 
Name Someday 
An exceptionally good cooking 
apple for pies and sauce is D-35, a late 
summer apple, greenish-yellow in 
color with red stripes. D-36 is a large 
attractive apple that is a good cooker, 
but is not so good for eating raw. An 
apple that is just "schoolboy size" to 
go in his pocket or lunchbox, is the 
D-41, an attractive red apple of med-
ium size that keeps until December. 
Another apple of exceptionally high 
quality for eating raw is the D-44. It is 
shaped like a Delicious apple, but is 
much smaller in size. Like the Deli-
cious, it is a poor cooking apple. 
These apples will be given a second 
check in the field. It may take from 6 
to 10 years before any will be named 
and released to the public. 
A few pears, as well as apples, have 
been selected, one of which offers 
much promise. Work of a similar na-
ture is also under way with cherries 
and sandcherries. (Project 1. Leader : 
S. A. McCrory, Horticulture Dept.) 
Mosaic Disease Menaces Wheat In South Dakota 
Continued from page 11 
ments before reliable control meas-
ures can be formulated. However, 
present preliminary evidence indi-
cates that certain simple measures 
may be helpful. The following pre-
cautionary measures are suggested to 
reduce the menace of mosaic in those 
areas in which the disease occurs. 
Weeds and early volunteer wheat in 
stubble fields where mosaic was pres-
ent should be destroyed by a thor-
ough cultivation before the next win-
ter wheat crop is allowed to volunteer 
or is sown in the same or nearby 
fields. 
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It is advisable to avoid unnecessarily 
early sowing of winter wheat where 
mosaic is a menace, especially if 
neighboring wheat stubble fields have 
not been cultivated thoroughly to kill 
plants that may harbor the disease. 
If spring wheat is to be sown near 
a winter wheat field that is heavily in-
fected with mosaic, it should be sown 
as early as is practical in order to re-
duce infection during the earlier 
stages of growth. (Project 204. Lead-
er: John T. Slykhuis, Plant Pathology 
Department.) 
GETTING THE /WO-di OUT OF YOUR 
Soft Corn 
FARMERS WHOSE corn crop was hit hard by frost will be faced with 
the problem of handling fields which 
contain both frosted and unfrosted 
areas. Most of the corn was not in-
jured so badly but that it has contin-
ued to make a crop. Still, the yield will 
be reduced, and with so many light, 
chaffy ears, most farmers will want to 
make feed out of it. 
In harvesting such fields the farmer 
should divide his field so he can pick 
the unfrosted corn area for crib corn 
and the frosted area for silage, or cut 
it for fodder. This may mean a lot of 
turning, but it is better than losing 
valuable corn. 
Putting it in the silo will salvage the 
most feed value. If a regular silo is not 
available, a temporary one can be 
made. Silage can then be fed first out 
of the temporary silos and the regular 
silage saved for later. Either the en-
tire corn plant, or the soft, snapped 
ears can be put in the silo. Ears with 
65 percent moisture can be stored in 
silos as concentrated silage, which 
avoids the need for drying it and can 
be done at about half the cost. 
Soft corn which is not made into 
silage or fed during the winter season 
can be dried by natural or artificial 
heat. 
Tested Methods for Drying Com 
Postponing picking to later dates 
so that field drying may be done is a 
good policy in some places, but it is 
often a disastrous choice in South Da-
kota where early snowfall may occur. 
Drying corn in cribs, without cir-
culated air or added heat, is some-
times successful. In tests at the Experi-
ment Station in 1944-45, corn of 28 
percent moisture was stored in a series 
of cribs of varying widths, and with 
varying floor and roof coverings. This 
corn dried out in a 4-foot wide crib 
without further mold damage or seri-
ous loss of bushel weight. Mold dam-
age in the other cribs increased with 
the crib width, or with the increase in 
distance from ventilated passages to 
the outside of the crib. 
Natural ventilation varies in effec-
tiveness with the season, and the cold 
winter months are especially poor for 
natural drying. The low moisture 
carrying capacity of cold air makes it 
ineffective as a drying agent. 
Drying corn by cold air from a fan 
is usually successful. Humidity next 
to the corn kernels can usually be kept 
low enough that mold growth is not 
serious. Quite a long time is necessary 
to bring about the drying of wet corn. 
On a test of sample ear corn of 30 
percent moisture, a 6-weeks period of 
air circulation at the rate of 10 cubic 
feet per bushel per minute was needed 
to drop the moisture content to 20 
percent. There were some periods in 
October and November when the fan 
was blowing moist air through the 
corn and not drying it. Some saving in 
power cost can be made by turning 
the fan on in good drying weather 
only. 
The very slow process of drying 
corn with unheated air has prompted 
the manufacture and sale of heater-
driers ·tor corn, grain and hay. These· 
machines make. it possible to dry 
grain in 40 to 80 hours, depending on 
factors such as initial moisture con-
tent, and crib size and shape. Cost of 
drying by this method may add 8 to 12 
cents a bushel to th~ 'producer's total 
cost. When such a costly method is 
used, it may be advisable _to shell the 
corn first, drying only the shelled 
corn, and thus discarding 40 percent 
of the moisture load with the cobs. 
Shelling of high moisture corn has its 
own problems, however. 
, On any drying machinery, with or 
without a heater, it is important to ar-
range air ducts to give the air travel-
ing through the corn as short a path aJ 
possible. When incoming dry air 
takes up its moisture load from the 
corn, evaporation occurs, bringing 
down the air temperature. This also 
reduces its water-carrying capaci.ty. 
Corn near the inlet of the drying air 
will be dried much sooner than that 
near the end of a . long air path 
through the corn. 
Facts on Feeding Soft Corn 
A farmer who has soft corn usually 
will obtain a greater return from it by 
feeding it to cattle, lambs or pigs than 
by selling it as cash grain. Trials con-: 
ducted by the Experiment Station in~ 
dicated that yearling cattle utilized 
the soft corn best, followed in order 
by lambs, pigs and steer calves. 
Two years' feeding trials showed 
that soft corn had the following feed-
ing values as compared to hard corn, 
when fed to different classes of live-
stock in winter: 82 percent when fed 
to yearling steers, 78 percent when · 
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fed to lambs, and 76 percent when fed 
to hogs and calves. 
Soft ear corn should be fed during 
the winter months. When the soft 
corn was left in outdoor piles the en-
tire cattle-feeding period, it deteriorat-
ed during the warmer seasons. If 
there is more corn than can be fed be-
fore the beginn·ing of warm weather, 
it should be stored in narrow cribs to 
allow it to dry out rapidly with the 
·coming of .spring. 
· Soft corn can be fed without any 
special preparation such as drying, 
salting, shelling, crushing, or grind-
ing. When broken ear corn is fed to 
cattle and sheep, .wastage is reduced. 
Shelled corn and· ground soft corn 
were eaten readily, but were difficult 
to store as they heated and further 
molds developed. 
Soft, moldy corn was· palatable to 
cattle and sheep. When both kinds of 
co_rn wer:e offered in separate bunks to 
other cattle, the soft corn was always 
first to be consumed, and lambs fed 
soft corn· usually cleaned their bunkss 
more rapidly than those getting hard 
corn. 
No bad effects occured in shifting 
livestock from a full feed of good 
quality grain to a full feed of soft, 
moldy ear corn. Twenty-nine steers 
on a full feed ·of shelled corn and bar-
ley were shifted in 5 d~ys to a full 
feed of soft ear corn without going off 
feed or showing any bad effects: Ten 
yearling sheep on a full feed of No. 3 
corn also were shifted to a full feed of 
soft, moldy ear corn with no indica-
tions of digestive disturbauces; they 
were continued on this soft corn for a 
6-week period, or until fattened for 
market. ( Agronomy Department, 
Agricultural Engineering and Ani-
mal Husbandry Departments.) 
